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PREFACE • 

Federal regulations e^ta^ish general and specific 
standards that you must^meet before you can 
use certain pesticides* University of California 
Cooperative Extension offices can. provide 
material which you may study to help you meet 
the general standar Js. This guide contains basic 
information to help you meet the specific 
standards for applicators who are engaged in 
industrial and institutional pest control. 

This guide will give you information about: 

• pest control and pesticides, 

• using pesticides safely, and 

• recognizing and controlling common pests. 

i 



Phis version of the industrial and institutional pest control guide* designed to assist pcsiicidc 
applicators in California, was edited by M. VV. Stimrrjann, Pesticide Applicator Training Coordinator, 
Utiiversity of Calilornia Coiipcralisc Kxirnsitjn. Conlriltiitors to the Calilornia version ol the guide 
were: Clyde Klinore, UnivursitN of Caliluniia, Davis; Carl Koehler, University of Californuu BerkelcN ; 
and (fcorgc Okumura, Ckilitoniia Deparlnient ol Focul aiui Agriciiltin^c. 

I'his publication provicles essential inffjrmaiion needed to meet fan ir()nmeni al Protection Agenc y 
slandards on Induslrial and Insiiiutionai Pest Control, and to help prepare you to lake the \vi;illen 
exuniinulion for ccrti fie ati( uk It is not ititcndeci in pro\ icle sou with all the knowledge ynu need tor 
effective indust^al and institiitional pt'sl r«)ntroL Additional inlorniation tlui he «>htainccl tr(jni 
Cooperative Kxttaision, Unixersiiy ol Calilornia, iuul Irtun yourrountx agricultural connn issioner. 
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INTRODUCTION 



ones available that are effective. Apply ihem so ihttt 
contamination does riot occur 



Proper identification of pests and a knowledge of 
pest development and behavior are key^ to effec- 
tive pest control After you have identified the 
pests, you must decide how to control them. Re- 
moval of food, water, and habitat (place in which 
10 live) is an important part of efTective pest controL 
but should be combined with appropriate chemical 
and mechanical control methods. If you choose to 
use a pesticide, select a produci that has label direc- 
tions for the intended use, . , 

The various formulations can be used on a wide 
variety of jobs in many different types of equips 
ment. But each formulaiioEf;has its own characieris= 
tics whic^ help determine which is the best to use ' 
in a given situation. For example: 

• for a space spray, you might use an insecticide 
in oil; 

• for long residual activity in a dry situation, a dust; 
•^for a residual spray, either an oil solution or water 

emulsion; * 

for a surface application of a residual where ap- 
pearance is not too important, a wettable powder 
spray; 

• for use around open flames, and heal, an emul- 
sion; ^ 

• for use around electrical instaltutipns. an oil solu- 
tion; ^ ' ' 

• for spraying on or around phmts* a wettable pow- 
der or selected emulsion; 

• for use on or around linoleum, rubber, asphalt 
jloor tiles, and some synthetic fibers, a water-base 
inseciicide, 

USING PESTICIDES^S&ELY 

Do not release pesticides into soil, air of water 
except where you intend to do so as a. safe and 
approved part xif your' work. Pesticides put in the 
wrong pi ace, {or on the w^rong plant, or where the 
wrong animal can cnnfTict or consume them ^are pnl- 
lutanis and may cause ^erKUis harm. 

Use special care in .sensitive ureas such as food 
handling estahlishments and where children, elderly 
people or ill people are located. Pets and their 
catinu places also miiY be kept in mind. Pesticides 
used in or around suclg areas should be the safest 



GENERAL INSECT PESTS 

COCKROACHES 

Four species of cockroaches are corrimonly fpund 
throu|hout the United States, They v^ry somewhat 
in appearance and habits but in general are all flat, 
brownish or dark, and fast-runnitij. Cockroaches 
seek cover in the ^ daytime or when disturbed at 
night. They may be carried into buildings in boxes 
and beverage cases, and with jgroceries. In apart- 
ments and larger iiuildings, t^ey readily migrate 
from one room to another along water pipes, cracks , 
in the walls, and wall voids. Some species may enter 
strueiures from outdoors or come in through sewer' 
lines. , / / 

The stages in the life cycle of a iock roach afe: 

• the egg, enclosed in a capsule which cpntains 
several eggs, r . * 

• ^several stages of nymphs, which look ^ike the 

adults but are, smaller and have no wtngs, and 

• the' adult. _ . 

Gernifn Cockroach ^ - - 

1 ' 

• A common species foifnd in kitchens, ^ , 

• Adults art about li inch long,. 

• Tan with two dark stripes running lengthwise og 
the area just behind the head. 

• Often occur in I a rue numbers. ^ 




i 



Ailieric an Cocki oach 

• Rcddish=brown; margins of prnthora,x (behind 
head) lighter, 

• Largest of tJie conimnn cockroaciies (adult about 
1 ^ 2 inches long), 

• Found in dark, moist areas ^ucli as basements, 
sewers, and sieam heat tiinnels, 

\ 
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Aiherican Cockroach 



Oriental Cockroach 

• About 4 inch long as ar] adult, 

• Shiny black or very dark brown. 

• Female has small wings; wihgs of the male cover 
about '^4, of his abdomen. 

• Often found in damp pKces such n% basements. 
May enter buildings through sewer openings. 

• May live outdoors during the summer months, 
and move from building to building. ^ 




Female 



Male 



Rn)wn-RntKlefl ('nckroach 

• About - 2 inch long. 

• Brown with two lighter bands across the base of 
the wings and abdomen. 

• May infest an entire building. . 
Infestalioms usually start from luggage, furniture, 
or other materials shipped from one place to 
another. 




In some areas of the cnuntry. thexe are other cock- 
roach pests. Some of these are very similar in ap- 
pearance to those described abtive but difTcr in their 
habits. As a result, proper itlentificalion is essential 
to control. Contact local experts for information on 
other species that may be important. The removal 
of food and water sources and destruction of breed- 



ing pldbfis is essential in obtaining satisfactory ebck- 
roach controL ' * / - 



In kitchens and living areas, apply insecticides ^ar 
crack and crevice or- spot treatments* to places whefe 
the insects hide. La^ii»^direciions of^ residuals per- 
mit only crack and crevice treatment to be used in 
commercial food handling areas, Common . "hide- . 
outs'* are behind and beneath built-in shelves and 
cabinets, in and" beneath stoves and refrigerators, 
under sinks, and 'behind baseboards. . 

In basements, cockroaches hide beneath, trash, in 
cupboards and washing machines, and in cracks and 
crevices in concrete, brick, or block' walls. Sprays 
are usually preferred to dusts because they arc 
easier to apply and the residue is not as visible. 
Dusts, however, can somctinies be blown into places 
ditTicult to reach with spray. 

Use ULV (ultra low volume) and aerosol applica- 
tions of contact sprays and nushing agents to sup- 
plement residual sprays and dusts. Use them alone 
whe£c the label prohibits use of residuals. 

ANTS 

The stages in the life cycle of an ant are: 

• egg. V 

• larva, 
pupa, and 

• adult. 

During the year, ant colonies produce winged indi- 
viduals. These are often 'misiakcn for termites. 




ft Differences befween Ants and Termites 



Carpenter Ants 



Variable in si^^e. measuring up to Vi inch long. 
Red to black. 

Either winged or wingless.^ 

Bui lei ncsls in h.olhnv trees, logs, telephone 
poles, posts, porch pillars, and other woiul 
Liseci in honics. , , ^■ 

A small pik of coarse sawdust beneath wood 
with a 'higher than ndrmlil moisture content is 
a common siizn. 
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• Do not eat wood but simply hbllow it out to 
form nssts, 

• Can weaken structures. 




Carpenter Ani 



Other Ants 

• Most build their nests in soil, 

• Those that invade buildings usually nest near 
foundation Walls, In lawns, or under concrete 
slabs. 

Conirol both carpenter ants and other indoor- or 
outdoor-nesting ants by dircci treatment of the 
nests. Locate the entries of carpenter ants. Then 
blow an insecticide dust into the nesting il(ea. Con- 
trol other iUit species with sprays' dusts, or granular 
insecticides directed at the nest and surrounding 
area. Bails may he used efTecti\ely. 

If you cannot locate the nest site, apply insecticides 
whei'e the ants gain entry or hide — along founda= 
tion walls: at doorsvays. windt^wsiils. and baseboards: 
behind built-in .cabinets and furniture: or beneath 
refrigerators and other heavy appliances. 

BEES AND WASPS 

Bees and wasps arc nuisances and may lie danger- 
ous to man because of jhe fumale's ability to sting. 
These insects have similar life cycles, incUidinu: 

• egg. 

• larva. 

• pupa, and 

• adult. 



Pupcr wasps inc-lLidc the single conih (Polisfcs) 
svasps, hornets, and yellow jackets. Siniilc ctiinb 
wasps huiki open comb ticsts uiulur caves of houses, 
in shrubs, and in other protected places, llcuncts' 
nests are larue, covcretL ■uniyish-hrinvn i^njier struc- 
tures usually seen iK.inuinu'in trees bushes. Yellow 
jackvts' tiftcn buihl ih^ir ncsls ahoN c well as 
u rule r^ero unci. I he^e vwasps \ ar\ in color. An a pen- 




eKal rule, the hornets fire largest (about 1 Vi inches 
long), the single comb wasps are iiltermediate in 
size (about 1 inch) and the yellow jackets are smalU 
est (abqut M inch). . ^ 




Special protective clothing is needed when j con- 
trolling paper wasps. Insecticide sprays work well, 
but they must be "Applied at night with a sprayer 
large enough to do the job quickly without getting 
too close ti) the nest. Dusts may be blown into the 
nest openings of hornets and yellow jackets. Baits 
are also available for use against some species of 
wasps, 

.Solitatv Wasps 

' 

Solitary wasps may dig holes in lawns or bare earth 
to build their nests. The cicada killen 

• is a black and yellow wasp about lit inches 
long, 

• will not sting or otherwise cause harm (only the 
males buzz around people), and 

• can be controlled by directing dusts or sprays 
at the entrance to its burrow. 



Miifl Daiibcr Wasps 

I hese wasps; 

• are so named because they construct tlieir nests 
of mud in protected places, 

• arc usually black with yellow markings, 

• arc not cianL^crous since they do not ng|ircssivcly 
- defend tlicir nests, 

• can be cliniinatcd simply by tearmg down their 
nests. 
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Bees , ^ 

Bees such as tlie honey bee« biiinble bee, and car- 
penter bee are pests in and aroiAid buildings' Strup- 
tural damage results from their^est-building activi-^ 
ties, * * 

Honey bees may build nests in waffs, chimneys^ and 
attics. Their combs may melt and allow honey to 
seep through walls. In addition, the combs may be 
infested by otKef insects. , 



Bumble bees build their nests in the ground, 
straw or rags, or in buildings. 
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Honey Bee 



Carpenter bees drill V% inch holes into exj 
wood. The holes make a 90-dcgrec turn below the 
surface and run with the gr^in of the wood ^or 
distances up to 12 inches. 

Bumble bees and carpenter bees look very much 
qli^r Bumble bees, however, have yellow hair on 
'the top of the abdomen. 

Control bees by directing insecticides at the nest. 
It is wise to wear clothing to protect against stings 
when treating nests of honey bees and bumble bees. 

PARASITIC PESTS OF MAN 

Many insects, such as bed bugs, fleas, ticks and^mos- 
quitoes, feed directly upon man and other warm= 
blooded animals. In addition to their bloodsucking 
activities, many are able to carry disease-causing 
organisms from one animal to another or to man. 

BED BUGS 

• Prefer man as their host. 

• Hide in cracks and crevices and come out to feed 
in the dark, usually as the host sleeps, 

• Adults are about la inch hmg, reddisli-brown, 
with oval flat bodies. 




Bedbug 



The stages in the lif^ cycle of a bedbug are: 

• the egg, glued inside cracks ;^and crevices^ 

• nymphs, and 
ihe^ adult. 

m 

Either sprays or dusts can be used for control Dusts 
are preferred behind baseboards^ window and door 
casings, and in other cracks and crevices. Do not 
treat surfaces that will come in direct cont^t with 
humans. Treat tufts and seams of mattresser and 
cover them with sheets after the spray has dried. 

FLEAS 

Fleas are sm^ll insects without wings. 




The stages in the life cycle of a ftea are: 

• the egg, 

• larvaj 

• the pupa, and 

• the adult. 

Flea infestations in homes are usually noticed after 
a host animal (usually a cat or dog) has been re- 
moved. Adult fleas that develop from eggs laid 
earlier begin to bite people in the absence of normal 
hosts. Eggs may hatch over several months. 

Control fleas in structures by using surface and 
crack and crevice sprays. Control them on animals 
by using dips; sprays, flea collars, or dusts. The 
pest control specialist can treat the premises; how- 
ever, the pet should be treated by the owner or by 
a veterinarian. 
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TICKS 

A number of ticks are parasites of man and other 
animalr. 




Hard Tick 



The stages in the life cycle of a tick are: 

• 

• six-legged larva, 

^ nymph (or nymphs), and 

• adult. 

The bro^ii dog ficki 

• is a cqpimon household pest, 

• may be found on other animals, ^ ^Ithoi^ft" the 
main host is the dog, 

• will drop off the host after feeding and conceal 
itself in any available crack or crevice such as 
behind cove moldings and window frames and 
in furniture. 

This tick iVj dinicult to control because of its many 
potential hiding places. Eggs may hatch over a 
period of up to 5 months. Hiding places may need 
to be sprayed at monthly intcrvnis to eliminate 
this tick. The owner or a veterinarian should treat 
dogs, using dips, sprays, or dusts. 

MOSQUITOES 

• May occur in large numbers in the warm-weather 
months. 

• Adult females feed on warm-blooded animals 
and birds. 

• May develop in standing water. 




The s;tagc=s in the life cycle of a mosquito arc: 

• (he egg, which may be laid pn water or in areas 

which later will be nooded. depending on the 

species. 



ft 

• larva, found only in water, 

• the pupa, also found only In water, and 

• the adult. 

Effective control requires community-wide efforts. 
Elimination of all mosquito breeding habitat is 
esscntruL Control mosquitoes in smaller areas for a 
^limited time by using sprays, aerosols, or fogs. 



OCCASIONAL INVADERS 

The term "occasional invaders" includes those pests 
which may occur in buildingS''at some stage of their 
life cycle, but which do not usually complete 'the 
entire life cycle within the buHding. 

eLOVER MITE ^ 

• Is an annoying household pest, especially in hous- 
ing developments where turfgrasses are newly 
established and there is a heavy grpwth close to 
foundation walls. 4 
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Stages in the life cycle of a clover mite are: 

• the egg — laid in foundation cracks and other 
protected places, 

• larva, 

• nymph, and 

• adult. , * 

Clover mites are difficult to control. Methods that 
keep the mites from getting indoors give the best 
results. These methods include: 

• establishing a plant-free strip 18 to 24 inches wide 
along foundation walls and directing pesticide 
sprays at the strip and walls, or 

• if a plant^frec strip cannot be established, spray- 
ing the foundation walls and the adjacent 10-foot 
strip of grass. 

MILLIPEDES 

• Are gray or brown cylindrical worms Vi to IV2 
inches long. 
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• Have two pairs of short legs on each body seg- 
meht, • 

• CufI up when disturbed, 

• Are common on the forest floor, in compost pileSj 
and in heavily mulched areas. 




The stages in the life cycle of a millipede arcN 

• e|g/ ' \ 
nymph, and 

• adult. ^ 

When milJipcdes leave their natural habitats, they 
crawl over lawns and sidewalks and may invade 
buildings in large numbers. They cause no damage. 

Prevent invasion by removing leaves and compost 
around buildings and by sealing cracks in founda- 
tion walls and around doors, basement windows, 
crawl spaces, -^and vents. 

Spraying a- 10=foot wide strip arourfd the foundation 
is helpful in controL Repeat applications, may be 
necessary during pdfiods of heavy migration. 

FLIES 

Several species of flies may be fcnmd in and around 
structures. - , 

The stages in the life cycle of a fly are: 

• the egg, deposited in a moist place, 

• larva. 

• pupa, and 

• adult. ^ 

Filth Flics 

The more common of these arc the house fly and 
the biyck' blow fly* Tlie black blow fly is sligiuly 
larger than tlie house Hy and is a shiny black or 
green. These tlics rire imnoyinLi imd also may carry 
diseases (if man. 
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Successful fly control must include a combination 
of sanitation, physical barFiers (such a§ screens), 
and insecticides. Garbage, manure, and decaying 
plant and animal material must be removed. Con- 
trol adults by spraying' resting places. Baits can 
also be used. Impregnated resin strips can be "used 
in some indoor situations. 

Control of adult filth flies around^ livestock and 
poultry feeding operations requires the coopera- 
tion of the pest control specialist, the livestock 
producer, and the county sanitarian. 

Cluster Fly 

• Often a pest indoors, buzzing around and collect- 
ing in large numbers in light fixtures and at win- 
dows^ on warm, sunny days* 

• Slightly larger than the house fly and more slug- 
gish., 

• Adults seek protected places such as wall voids 
and attics to spend the winter. ^- , 

• Screens are ineflfcciive since the flies prefer to 
crawl in through small operiings elsewhere. ' 

• On warm days, they enter rooms through window 
pulley holes, around baseboards and through 
other small openings. * 

Control is difficult. If possible, close all openings 
through which the flics can enter. Apply sprays and 
dusts to surfaces where flies are frequently seen 
and, where possible, into wall voids and other con- 
fined spaces where the flies may be. In unventilated 
areas, impregnated, resin strips are effective. . 

SILVERFISH AND FIREBRATS 

Silvcrfish and firebrats arc wingless insects about 
inch long as adults. They have three long "bris- 
iletails'' at the end of their body. 





Silverfish 



The Stages in the life cycle of silverfish and fire- 
brats are: 

• the egp, " .. 

• ytjung, and 

• adult, which continues to molt throughout its life 
span. 
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They ffed oi^stored foods, paper, and almost any* 
thing ^ntaining proteins or carbohydrates, girected 
sprays applied to cracks and crevices that serve as 
hiding and. resting places are most frequently used 
""for control; dusts and baits may also be u*edk 

BOOKLICE ' . 

Booklice (psocids) are very small (^^o to ^ inch), 
light-colored insects that may be found indoors and 
out. Indoors they frequent damp places around 
stored foods artd books and in crawl space^. They 
feed on molds and fungi. They do little dartage and 
are pests by being present, often in tremendous 
numberSv 
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The stages in the life cycle ^of booklice ure: 

• egg, 

• nymph, and 

• adult. 




Black Widow Spider ' 



The brown recluse spider is ^an to br^n with a 
dark brown fiddle-sh^cd pattern on the front half 
of its back, It is usually found In buildings such as 
barns, she^s, garages, and hoimes that are dry, 
littered, undisturbed and contain Insects that serve 
as food. Favorite hiding pl ^^ seem to be the arms^ 
or legs of garments left hangmg undisturbed. People 
are sometimes bitten while sleeping in beds or 
wearing clot^ie^ that have been unused for a length^ 
of time. f 

\ 




ffrown Recluse Spider 



Control spiders by ^ controlling insects that serve 
as food, and by renipving webs. Direct pesticide 
sprays or dusts at hiding areas. 



' They can be serious pests for manufacturers of food 
products and containers. Control, booklice by re- 
moving moisture and food sources. Directed sprays 
and aerosols arc efTective in controL 



SPIDERS 

Spiders arc pests because of their webs. The black 
widow and the brown recluse (fiddluback) can seri- 
(nisiy irijure hiinians. Neither spider bites unless 
provoked. 

A spider devch^ps from- an ccii into an immnture 
spider which mny several tiines before hccc^m- 
ine an adult. 



IABRIC PESTS 



Carpet beetles and clothes moths attack a variety 
of woolen products, furs, feathers, and hair. Infesta- 
tions arc c£uiimon in boxes of old clothifigi over- 
stufTed furniture, woolen carpets, and piano felt. 
The larval stage causes the damage. The presence 
of adults in an area may be the^ first sign of an 
infestation. 

The stages in the life cycle of beetles and moths 
are;. 

• egg, 

• larva, 

• pLipa, "and 
a adult. 



The female black v^dowis shiny black and dis-, 
tinctJvcly marked Avitn a Tec! or yellow spot on the 
underside of the body, sometlnies in the form of 
an "hourglass". This spider lives under rocks and 
boar^Is and in or around buikllngs. 



Blitck flarfici Rccde , - 

• Tliese are tfie most widespread and damaging of 
the carpet hectics. ■. 

• Adults arc sliiny black and about Ih inch long. 
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• Larvae are 'up to Vi inch long, yellowish-brown, 
carrot or cigar^shaped, and have a long brush 




• Adults are oval,- a.l^ut i h indj long, and brightly 
culored in various patterns of white, brown. ycU 



low, and orange. ' ^ 

• Larvae are about /gjnch long, light brown 'to 
black, fi^.y. and slov^-moving. 




\Vchl)ing Clothes Moth and 
Ciaseniaking fnothts Moth 

The webbing clothes niotli adult is butT-coIored with 
reddish hairs (in the top of its head. The casenuiking 
clothes moth is light brown and has three dark 
spots on eacli wing. The iarva'of the webbing clothes 
moth usually spins feeding tunnels c)f silk as it 
moves over its food sources. 1Phe casemaking clothes 
m<5th larva carries with it a small silken case that 
it spins aroimd itself. To this cast? are attached bits 
of the fiber on vvhlWi the larva is feeding- It - at= 
taches the case to wims or ceilings when it enters 
the pupal stage. j 

Prevention is a ^ very important part of fabric pest 
control. This can be titme Hy cleaning fabrics 
correctly and storing them in light containers with 
moth crystals. C\mtrtil infestations by treating all 
infesteti areas witli tlirected sprays. 

WOOD-DESTROYING 
PESTS 

TERMITES 

'I'hc stages in the life c\cle i)f a Icrniilc arc: 



^ • egg. ^ ' 

• nymph, and . 

• adult. ^ 

Tcrfnitcs arc socirft insects having colonies In which 
there is a division of labor between different types 
of individuals Nearly all spedies have reproductive 
and soldier castes, and many have a wdrker caste. 
If a wprkcr c^ste isTackijig, the nymphs handle the 
nest building and food gathering activities. ^These 
workers are respohsible for damage done to ^wooden 
structures. Within the reproductive caste are pri- 
mary reproductivcs which are winged. ^J'hey emerge 
from the colony during the warmer months of the 
year to disperse and form new colonies. ^ 

Sul)tciTancan Xermites- 

• So naniifd because the colony extends below 
ground With the workers attacking wood above 
ground. 

• White, soft -bodied workers pat the s©ft grain of 
wood, leaving a thin shell rfdtside and the harder 
portion iQ layers/ ^ - 

• They use bits of soil dhd excrement to build shelter 
^ tubes and to close up breaks in the surfacf of 

infested wood. 

• If '*swarmer'' (reproductive) termites have not 
been seen, the "presence of a colony can be de- 
terniined by probing wood near the foundation 
or Soil or by ob^fvin.g earthen "shelter tubes" 
on foundation waMs or wood. 




This termite must have wood for food and usually 
needs soW fur moisture. Wood in eontfct with soil 
is ideal for termite tieselopment.. However, termites 
may huild shelter tubes acr()ss foundaticm walls and 
otliLT surfaces between, the wood and tt^e soih Ter= 
(uites (^ccasicinally hcconie established without soil 
tjotitaci wlien a leaky roof tir pipe provides mois- 
ture. Infestations muv become^ establisiied under 
f 



1. 



conciH^te^slubs, OUpmuq ^IT&l)rs. nUnos, and filled dirt 
porches, Terniitus iiiUy. then winter the ^uildtnu 
thriHiuh struutiiral wood 'or . foiindatluii walls ad-' 
■ jiicent to the shdi. In houses built' 'partly or eoni^ 
pietelv' (Ui Nhibs, terniiies .enter throuLih expansion 
joiny^ack^, aiul Itiility openinus. 




'Break iniJ tfie eontieetion between \Cood and soil js 
wsHcnttal ifi'ierinitc etMitrol. Ihis may be\lune with 
eiifier a^elheniical gr irieehaniea.I banier. 

1 )r\ \\'()()( 1 I t'] in It us 

• .DireciiN atiaek W(J£h1 and. maka^ ualleries in it, 

rat lie r ifian below iiTound. 

• As the\ feetL tlies eut aeross tfic lieneous grain 
ut \soo(.!. exea\iitinL: larsje ualleries which are 
connected h\ -small tunnels. 

• I fiev [produce hart.! fecal pellets with six distinct 
conca\c surtaccs o\] the sides. 1 hese [^ellet^ arti 
t^tten pushe^i out t)t" ihe uifestcLl wood through* 
sfnal! fit lies. 
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POWDER-POST BEETLES 

Ihere several kinds dI pouiler-post beetles. 

The most eofiimon atc l.}ctitl p<>wdur-pnsf beetles 
and "An<»ljiid powdur-pcjst beetles. I he adults are 
small Yabout ' ineli loni:) anti usualU retldish=brown 
to nCiirK hlaek. 



Lvelicl Powdf?r P()^t Hr-nfk 




Sriuill "shot hole" exit .opehings in tlic wooden 
^uf'aces. are a siiin of infestation: Slight jarring nf 
the wood causes a line powder to sift from these 
holes. When the wtHKl is cut or broken, the interior 
reveals galleries filled with a finely=packedj powder 
which is produced by the feeding of gruli=!ike 
larstie, Jiusts. suhfh)ornig, tmrdwood nooring, sills, 
plates, and interior truii are |hc parts of bujldings 
most frequently attaeked. Furniture and othei; wogd 
products also nirif be drmiaged^ 

■ ' ' ■ \ 

T(i pTevent infestations or to ccintrol existing yn= 
fcsUitions. wet all surfaces thoroLighly wHli insecti- 
eide. Furniture ami other, niovable nbjecis may be 
fumigated in special clVambcrs. 

WOOD DECAY FUNGI 

S e V e r e w o o d ' d e e ; i y o c e u r s o n I v m w ( ) c )il w 1 1 1 1 a 
moisture content ureater than 20 percent. Most 
wocnj-rottim: fungi urow only on wood wliich rs 
subject tc) wetting by rain, roof leaks, plunitiing 
leaks, ct^fflensation, or contaet with moist soih Two, 
species, however, can conduct water directly^ lb 
wood. I'Lumi take their food from the tvood as they 
grow ant! reduce the streniith ot wood, ciftcn niakniu 
it bruwai antl crumblv or white and stringy. Dis- 
coloration iind powdery moki growth below the 
surface c)f wotul should not be confused with decay: 
The nioi^^^e content of the wood may 'be nicasui^ed 
'with a moisture meter to accurately determine tfie 
Viecd fc)r controL 




Wood Decay 

i'ungicides uil! iku stop wchkI decay once it has 
start^'d. though, they scMiietuncs sUns^ its j'lrogress. 
rile k K to eomplete cimiro! c^t \so£k1 decav is [o 
elinmialc Uic source of moisture. This may be ikHic 
dirough: 

# [iroper drainage^ 

# breaking contact between wood ami soil, 
® \ eniiiaticm, 

# tfie iKC nt \sip<H' barriers, and 

I. uher iuuH.i eiHistruci ion [iracticc-^. 
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Lumber, pressure-treated wkh preservative ehemi= 
cals before use, niay prevent, ^ttack' by \vood= 
tlesiroyinft fungi. 

STORED PRODUCT PESTS 

Most fnutl products may be attacked by insects 
eomninrfly referred to m "pantry pcsts'\ They cat or 
ct)ntamin.He the products and nuiy mn*ce them unfit 
far hunuin eonsunipiion. They often leave the in= 
fijsted prpdueis and nuuHf about iIlj^ide struetures. 
Tt) eliminate infestations, find and ttestroy infested 
niaterials and treat the area vvhere they are stored. 
Infested niaterials can /he fumigated. Thi:/ough^ 
cleaning is essential to remove ^spilled fo^qd^> pee- 
\cni reinfcstation. ^ - 

GRAIN AND FLOUR BEETLES 

Jhe ctmfu^ied and rod flour buutlus, the saw^tootKed 
grain bcetle/anfl^the cisurutto and drugstore buutles 

are small, reddishdirown insects usually less than 
>H inch lonii. Their larvae^ire small and yellowish- 
white with brown lieads. The adults often crawl 
over infested material and adjacent surfaces. Larvae 
and adults will be found in tlie infested material. 





Tlu' aduhs aro/abifUL ' /h tin li hui^ w ith a c <>h)i' 
paticrn nn t^e hardshell \sim4S. riu l;n\ae are 
aboiii ^/^ incb Un\Ai^ and eoKcred with luany 



hairs, rhis htuTlo is louud't^ nui^bf 
It is 



(kill 1( n il ia = 



[I is nor (d" the ni<>s{ snrat tous ol pn uistu ts 
Ulai kiuiJ slorefl food produc ts. I he/faivae iianl 
nil cltMcl aninials arid insects as weKl^ as stored 
prtxhicts. A trof)(l saiiitars praetitc is tn sweep 



up any dead 
w.trehouses. 



iii.sect.s or 



Himihir nuiterial in 



INDIAN MEAL MOTH 

The Indian meal moth is a small moth with a wing= 
spjead of about 1 2 inch. Its forewings have a eop= 
pery color On the outer, iwo-thirds and whitish gray 
near the body. Tlic pinkish-white caterpillars cover 
the materials on which the%' feed^ with loose w^ebbing/ 
I'he adultv^tly aboiit riefif the site of the infestation, 
rhe kirvae may also leave their ftKul und^crawi qvcr 
adjacent surtaces. This is the most ec)mmgn moth 
which attacks sttfred ft)od products.* 




ANGOUMOia GRAIN MOTH 

The Angoumois grain nioiH is a tiny moth similar 
in si/e and c()lor to clothes moths. ^t nuiy be seen 
nyini: about in the daytime^ whereas clothes moths 
avoid light. The caterpillars develop within whole 
kernels of grain. 




GRAIN WEEVILS 

The granary and rice weevils primarily attack 
stored whole grain. Adults are reddish^brown to 
bhick. about U inch long, and have pronounced 
snouts. Their larvae are small, white, legless grubs 
that feed and develop inside individual kernels of 
urain. 





riic stages in the life cycle oi' a svee\il are: 

• cue, • [Hi['ui. aiid 

• iarsa. • adult. 



^3 i j 



VERTEBRATES^ 



RODENTS 

• Contaniinate and dustrt^y fcu)d products. 

• Danuigc furniture, clothing, structures, and other 
noncdible ituinK. . 

• Carry diseases and cctc^parasilcs. 

• .^onictimos bite children and adults, 

• Can uruisc f'lrc^. 

• Ma\u the ^^ahilitv lo coexist witly*^ 

The three niosl comninn kmd^ are: 

• N(jrway.. brovvru or common ^at. 

• roof or black rat, imd j 

• house mouse. 

Ffeld Identification of Domestic Rodents 

ROOF m Rgltui rstfui WUHO RAT 



nian. 



HOUSE MOUSE 
Mui muiCulus 



J NORWAY RAT Rgttui nQrvegieui 



rhc Norw-iy rat prefers to live in Luuieriiround 
burrows, but can climb readily. 1'he vooi rat pre= 
^tcrs to live in upper portions of a building, but 
may use burrows. I'hc house mouse Wvcs in any 
convenient protected space inside or outside. 



arths. Some arc hiiihly ti^xic to lumiims and pets. 
Mix. handle, and apply thonv accordini: to hibel 
dircctiiins/ K^ecp baits away friim people and desir- 
able anrtnals= Place^thci^i deep intc/burrinvs or use 
bait stations. Dispose of excess tiails juul dead 
animal carcasses frequently. / 

Mice will eagcrh' sample new focnl, l^ats, however, 
usualh' approaeh new food uith cauiion. If it tastes 
had Qf makes tlicni sick, they uill not eat it auain. 
This "bait sh\iiess'\ When using bait for control, 
usc\t baitdhat is fresh and identical to the food thJ 
rats nre u^iy. If you use a dillerent b^iit base, [ire= 
bait in the arealftir a few niuhls before usimi a toxic 
bait. Rats recjuire water to drink. Mice may i2ej^ 
water from the f(K)d they cat. If, all water sources 
can be eliminated, licpud baits are \ers ctTcctiNC for 
rats hut only nu^derately so for mice, 

Ik)th ratsianci mice prefer to run next to walls or 
other surfaces. Place traps and baits in these run= 
ways. Traps may be used with bait, or the trigizer 
de\iee may be expanded and iiseti withtnit bait. 
F^lace triizoer end of the trap toward the wall. 
Rats approach new c^bjecis cauii()usly and may be 
'^\Vi\p shy". 



riie mouse unestiLiaies anv net^' ob|eci or chanize 
in its territor)', so that cbanizinL; placement of baits 
or traps will inipro\e controL Hach male house 
niousteyJablishes a territor}" which may not extend 
niorel^Mh|0 feet from the nest. For this reason,* 
bails anci traps should he pUiced no more than 10 
[o 20 feet apart. To encourage mice to range 
faTihor t() find food and water, disrupt their environ- 
ment as often as is practieaf. ^ 



A rat or mouse control program is based on know- 
ing; 

• where they five, feed, and (ra\el. an^i f 

• the extent of the infestation. / 

Yow nuist elinimate shelter. U:)Ol\-. anflnsater. All 
em ranees the rats or luice u^e to come and go frLun 
buildings nujst be closciL riicse preventive measures 
are the key to suecessfnl eontrok to present rodent 
migration, it is best to poison or trap before makitiLi 
enviroiimerUal channes. 

rile tuo categories nf rodemjeides arc multiplenlo^e 
afiticoa.uulantH and MtiglL-dose ltt\icaiiiv l\acli rt»- 
ilenticide has spcci al, cl la racleri^t ics, uses, and fia/- 



BIRDS 

\ 

Birds are [icsis uhen they: 

• deface and destrcsy structures, plants, and other 
prciperty, 

• cause disturbances with their lUiise and droppings. 

• cciiuanunate foc)d supplies, 

earry^ various diseases and ectoparasites. 

liirds ilutt may recjuire csuitrol are pi0ons, ICngli*ili 
spurrous and Hfurlini»v, 

Pigeons arc ["»es(s in towns and cities where they 
deface buildiiU's with their driippings and nests, 



sparrows are stnall birds ih;u olicii nest in (^r on 

Starlinu'^ arc pusts iii the city afuj'rihial areas. Ihcy 
are dark, s}u^rt=taileil hirds. iiiierinediale in si/e 
between piL-eons and sparrows. Thcs are objeelion = 
abic s^tien (he\ roost in 
dwclliiiU'-: 



c niinil'Kas near huiniin 



Saf)iiati(in is the firs^ siep In eontritl. I^eniONij toocL 
\sater,.afid liafTifat. (.'tMiirol iiiethods include l|iiild]n^ 
nut. ' reino\ inu food, and u^nm re[ielleiits, traps, or 
a\ teides. 

BiMlciinu oi.ii nivoUes usinu new eonstruchon features 
or modifyini: exisiini: tcatures ^o tTiat birds cif^not 
nu^st nr nest. Repeilenls inelnde ^arious (.levieuH or 
substances installed t)n Inuldinus. such as noise 
niakers (distress ealls). chareuil \\ires, and rej^eMeni 
jjhjes or lellies. I ra[)- are otteti used sueeessi ulU' in 
piueon controL e^[ieeialK' svlicri [Mchaileti for a^ lew 
days., r^opuhitiofi retlucnon uiehidus shoniiim- fulicrc 
perrn issible ) arid ihc use ot asiekle-v (liernieal con- 
trol i-. probal")iv tiie fiiost efTeciiee nicth.od. h'ollow^ 
hibtd chrcet ie>n-'^ cioselN. 

BATS 

Bats are niufu nyini: nianifnals. "They ha\e leathery 
inembrantnas win^s. d'hey rc)ost m atitcs, fuillow 
walls, ejuEiinevs, eaves, bariis, holhnv trees luh! 
other siniiiar plaees. In adLlition tn (he uciieral 
nuisance and otkirs asstieiated uith bat infustaiicMis. 
the% IiarfuM" ecttiparasiies fhat ma\^ attack nian, 
f hev ea[a\ and ai=e suliject lo ilibie^. I^ats ean bi^st 
he eontf nlled b\ clo-.i iu! all cspen iiii* -. ihriuiull uhicll 
ihcv ma.v etitei^ ^truCiure-> In roDa, ( aretulK' lali- 
ser\e ^la^^ leaxui!.^ riitKtniu ,.!reas- l,oeale and einse 
entrance nfiefurii'v 
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SQUIRRELS 

SquHTels ot' \arious sfU'Cies nia\ enter buiiilui^s and 
he ,1 nuisance iu" do daiuaee U) the structure. I hey 



nia\ bile uhcn cornered, d'hey carry eetoparasites. 
Squirrels ean be ciMitrolled by cioshii: I'iiienings, by 
Usinu rcpellcnis or by nisini: li\e traps t{) rcnKive 
thetn Ui renunc areas. Where it is [lerinitied, squir- 
rels niay be shot, 

MQiES 

Nh^lcs burrou^ underground and rarely conic abesve 
uroLnuL I heir burrinvs deface lawns and they nKiV 
dainaue the roots of (irnanicntal phuits as they seLtrcli" 
]nv eanhworfiis arid InsecN. d^raps spccificaHy de- 
simiL-d dor fuole control niay be useful in some 
sii uat ions. ^ ' 

SNAKES 

*. . . 

Snakes find their way ititt) and around bnikhnu» 
NU>st of them arc not poisonous but may frighten 
humans and inav bite when disturbed. Renunal of 
and hidinu plaees will usually force snakes (Hit 
of an area. Keep snakes 'fr()jjT^ getting inside by 
elosnm all ponits a\ entry. 
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For acUliticm.al 


on \"er lei) rates 


see a|")plu_:ator 


tra.inmir guui 


e: ''Vertednate 


FesL ControP\ 







WEEDS 



Weeds around structures may need control hceausc; 

• !he\ create a fire ha/ard, 

© ihe\- harbor uiseeis or rotleiits, aiid 

@ thes^ shorten the life of metal fenees ant! builthniis. 

Weecl ecMitrol ean be done by; 

• NiUi-seleetise \CL;ctation control (bare uround)— ^ 
resithiah broad-spectrum herbicides used to kill 
all plant erouth and present new gro\\t+f for a 
sease)n or moie. IJsed wfiere redueiion of lire 
ha/aril is uuportaiit. 

® Sh(}rt terni \a'<^eiation (onlrcd- rontac t luabi- 
t ith^s can bi^ used tct knoc k clf)\vn all xcijeia^ 
ti(Hh dlu'\" are olttai tamibuiecl walh hiw lales 
of Siul resndiud herbu ich s to u^iw shori-terin 
\ euct at i( n/i toiitrnb 

@ Seleciise ^\eedinn eontrol ot eeriaifi plants wilh- 
out peianiUient iniur> to desirafMe [ihmts. 
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ERIC 



•'(.'hcmicul triinnit!^ and priining —use cif contiict 
..herbicides to i:i\e narrtnv hands of etHitroiled 
*,ueeds around desirable [ilaHts or bii^kfHi*:^, Often. ^ 
Used to uise niouiiii: strip aruiiiul trees iw under 
liuari^ rails. ' * 

• Meclianical or enltural eoni rul -use o\ hoes,, 
blades., feriili/at ioiu hiridseapt nil, eojiipeiitive 
plaiitinii, or otlier iionehen^iCiil niethi>iis lo ctMi=' 
trol iinwntued \ej/etation, 



t - 

Dcinnant eane treatment— apflicuiions of fuel 
oil duriiik^ \siiUcr. 

• l\pe of S()il — sand .(ir other soil low in clay imd 
orL^unie iiiaiier uill not absorb ihc herbicide as 
nuielu so lower iimounts will i;i\'e^ ucjuivaloiu 
ri^^sulis. [ eaehini; will be niore of a problem. 
, Soils hiuli in elav or organic niatter will absorb 



raiina 



til h usually neccssarv for elTeclive ccMitrol. 



Mcrbicitius ean be ap'*{'ihed as [iieL'irierucncc or piisi- 
enierticnee trealmeiils. A herbicide eaii alTect plants 
by; 

• kjlhni! the i^ani or plant [niris thai it ciMitacts, 

• killniu v^hen tjie herhiei^le is afisorbed bv follai^c: 
and transported tImniLiluHit the plant, or . ^ 

• killing! Kvhen rtuits absorb the herbicidu ciissoKed 
in soil, nioistme atid .translocated, thrcujpluiut die 
plant ("j^ay last a season or more^in tlic simI hut 
rec|nirc^ rain. trriLiataMK or mechatiical incorpora- 

, titHi -- iltscniv! -- tcjr acti\ [Uion in the soil). 

/' 

baeior^ aficetnj': herbicide pt;rf(^rmancc; 

• \ \pc tit weed —all lierbickjes are selecli\e to some 
extent and uill fail to..kill some t\pes of plants. 
Some heri'HCkles will wi^vk better dii grasses and 
some will wtark/, better on brcsadlerif plants. 
Perennia] weeds can often iirow back froof their 
extensive nuit sysienis and will reijuire^/niultiplc 

. trei^inients c^r special techniques and ^erbicidcs. 
^iru^h control , niay be particularK /Chns^i^ih but 
can he dcH\c in t\)l I <wvjui: Ways/' 

absorbeil — usnallv anmied in the sum- 



fH)ji:ii!e 

Filer. / t ^ 

Ihisal steiii :i[ifilred to syil around stenis or 
cluni[^s in late \s inter or/arly summer. 



licrbieiele is applied -can nulliry its ufTectivcncss 
bu! ihe'sanie anuuirU of rain niiy/it facilitate the 
action of a rtmt-nbsorbed herbicidc.'Rainfall may 
alsivwash herbicides away from the' target plantsi 
iiijurinii nontarget plants arid nninials, . ^ 

• C J riiu ih ' siaize of plant - fol ia^e-ahsorbcd herbi= 
cides uill usually work only when the plant h 

. actively , grnwinLz. Preemcrgeitcc lierbicidus must" 
he applieil before the weeds have emerged or a 
contact herbiafde will have to be added to kill 
I hose that bas e emerged. Where selective herbi= 
eides are used, it is ifuportani that the nontarget 
plants be healthy. 

• Sunliiiht — ^ome herbicides can be nullincd if they 
remain (>n tiie soil surface loo long belore a ram 
washes them in. 

• Volatility -sornc bcrbicifles vaporize oil the 
soil 'SLudacc (particLdarly when wet) aiitl 
re d 1 1 c/e c:I a c 1 1 vi t \ ^ o I (lie li c rl 1 1 c i cl c res ii lis. 



St luiip I real me nt - 
freshl)^ cut slump. 



ijTfili^aiion of Iierliicides tc) 



Choose equipment for tlie type of herbjcicle treat= 
ment desired. 

1 he putnfi uill usually be a hi^TT^'olume (10 gpm 
or more) but lou pressure (50 -I Of) lbs psi). No7/.]es 
uill usualK lie ^selected to gi\e uniform co"\'eragc, 
\sitli large drcjplets to miiiirni/e drift. Nfeehanica] 
ayHation If} the lank ts recjuuvd if wettable p(Twders 
w ill lie used. 
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